The coenzyme A-dependent, non-beta-oxidation pathway and not direct deacetylation is the major route for ferulic acid degradation in Delftia acidovorans.
The gene loci fcs and ech, encoding feruloyl-CoA synthetase and enoyl-CoA hydratase/aldolase, respectively, are involved in the ferulic acid catabolism in Delftia acidovorans. The amino acid sequence deduced from ech exhibited 51% identity to the enoyl-CoA hydratase/aldolase from Pseudomonas sp. strain HR199, indicating that the enzyme from D. acidovorans represents a new lineage of this protein. The genes fcs and ech were expressed in Escherichia coli enabling the recombinant strain to transform ferulic acid to vanillin as revealed by photometric and HPLC analysis. An fcs deficient mutant of D. acidovorans was unable to grow on ferulic acid. The obtained data suggest that in contrast to a previous publication the biotechnologically interesting direct non-oxidative deacetylation mechanism of ferulic acid cleavage is not realized in D. acidovorans. Instead, ferulic acid degradation in D. acidovorans proceeds via a coenzyme A-dependent non-beta-oxidative pathway.